A 1 () p --variate integral representation is given for the cumulative distribution function of the general p -variate non-central gamma distribution with a non-centrality matrix of any admissible rank. The real part of products of well known analytical functions is integrated over arguments from ( , ).
Introduction and Notation
The following notations are used:  is called "non-centrality" matrix.) This distribution can be applied to power calculations for many statistical tests with several correlated chi-square test statistics, (see e.g. section 6 in [13] ), but also in wireless communication at least the trivariate case occurs. For 3 p  the corresponding cumulative distribution function (cdf) is not easy to compute. The complexity of the [13] or by a similar theorem in [9] .
For 2 p  see formula (3.24) in section 3. However, a bivariate correlation matrix is always "one-factorial", i.e. m  and 0 V  was already derived in [13] from a suitable representation of the Lt of the corresponding probability density (pdf). For the corresponding ( , , ) p R   -cdf see [14] . These distributions are included in section 3 and extended to cases with an indefinite .
V In particular, all
33
R  with no vanishing correlation are "one-factorial" in this extended sense or limit cases with 
More general integrals over
p for convolutions of non-central gamma distributions were already given in [16] . In particular, for 1 p  an integral over (0, )  is found there for the cdf of a pos. def. quadratic form of (non-central) Gaussian random variables. For 2 p  e.g. a bivariate integral is obtained for the cdf of Jensen's bivariate chi-square distribution (see also [5] and [17] [7] or proposition 2.6 in the later paper [8] , submitted for publication (personal communication with G. Letac, see also [11] ). For an m-factorial R with  In particular, we have
  Sufficient and necessary conditions for R entailing infinite divisibility are found in [1] and [4] . Special infinitely divisible ( , ) We need the following functions: The univariate gamma density
with shape parameter  and the corresponding cdf with non-centrality parameter y is given by will be used.
For n  we have the relations verified by Lt. a  were already given in [13] and [14] . After having inserted ()
With the correlation  in a  -correlation matrix we also use the notation xx  from the trivariate density derived from (3.11) ( 1) ( , , , ,  in (5.7), which also holds for 
